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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vibration-resistant device improving 
dimensional accuracy of a movable gap for an elastic film in a partitioning member. 
SOLUTION: In the vibration-resistant device, a first installing member 10 and second 
installing member 12 are combined together via a vibration-resistant base body 14, a 
fluid filling— in chamber 26 arranged between a diaphragm 22 and the vibration- 
resistant base body 14 is partitioned into two chambers by a partitioning member 30, 
and two chambers 26a and 26b are connected each other by an orifice 28. The 
partitioning member 30 is provided with an elastic film 32, and a first member 34 and 
a second member 36 restricting displacement of the elastic film. A recessed portion 
44 housing the elastic film 32 is arranged on the first member 34, and a plane surface 
portion 36a connected with an end face 46 of an opening so as to block the opening 
of the recessed portion 44 is arranged on the second member 36. Thus, a gap 48 
restricting the displacement of the elastic film 32 is formed between the first member 
34 and second member 36. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The vibrationproofing base which consists of the 1st attachment member, the 2nd attachment member which has a tubed drum 
section, and rubber material which is interposed between these attachment members and combines both the attachment member. The 
diaphram which was made to counter said vibrationproofing base and was attached in said 2nd attachment member, The fluid enclosure 
room prepared between the aforementioned vibrationproofing base and diaphram in the inside of said 2nd attachment member, The batch 
member which forms the orifice passage which it is attached [ passage ] in the inner circumference of said 2nd attachment member and 
said fluid enclosure room is divided [ passage ] into the 1st room by the side of a vibrationproofing base, and the 2nd room by the side of 
diaphram. and makes the periphery section open the 1st room and the 2nd room for free passage, The elastic membrane into which a 
preparation and said batch member divide the 1st aforementioned room and the 2nd room, It comes to have the part I material allotted to 
the vibrationproofing base side about this elastic membrane, and the part II material which presses the periphery section of said part I 
material in the fluid enclosure room side periphery section of said vibrationproofing base by it being allotted to a diaphram side about said 
elastic membrane, and caulking immobilization of the periphery section being carried out at said 2nd attachment member While preparing 
the crevice for holding said elastic membrane in the aforementioned part I material or the part II material The fluid filled system vibration 
isolator characterized by what the flat-surface section which contacts an opening end face was prepared so that opening of this crevice 
might be plugged up on another side, and the clearance which restricts the variation rate of said elastic membrane between said part I 
material and part II material was formed for. 

[Claim 2] The fluid filled system vibration isolator according to claim 1 characterized by forming the aforementioned part I material and the 
aforementioned part II material with a heterogeneous ingredient. 

[Claim 3] The fluid filled system vibration isolator according to claim 2 characterized by having established said crevice in said part I 
matenal, having formed this part I material with resin, having prepared said flat-surface section in said part II material, and forming this part 
II material with a metal. & K 

[Claim 4] The fluid filled system vibration isolator according to claim 1 to 3 characterized by positioning said part I material and part II 
material in a hand of cut by inserting in the hole which said part I material equips the periphery section with the wall which intercepts the 
flow to the hoop direction of said orifice passage, extended the tip of this wall, and prepared this extension in said part II material 
[.Claim 5J The fluid filled system vibration isolator according to claim 4 characterized by having prepared the hook in the extension of said 
wall and hooking this hook on the opening edge of said hole. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fluid filled system vibration isolator used for mainly supporting oscillating objects, such 

as an automobile engine, in vibrationproofing. 

[0002] 

[Description of the Prior Art] The 1st fixing metal with which a fluid filled system vibration isolator is generally attached in an oscillating 
generating object side, such as an engine, The 2nd tubed fixing metal by which attachment immobilization is carried out at the support side 
of a car-body frame etc. Join together through the vibrationproofing base which consists of rubber material, and counter with a 
vibrationproofing base and diaphram is allotted to the lower part side of the 2nd fixing metal of the above. Make a room into a fluid 
enclosure room among between a vibrationproofing base and diaphram, and this fluid enclosure room is divided into two by the side of a 
vibrationproofing base and diaphram by the batch member. It is constituted so that it may make it come to be open for free passage of 
both ** with an orifice and a periodic-damping function may be achieved according to the liquid convection effect between both the liquid 
rooms by the orifice, or the vibration-deadening effectiveness of a vibrationproofing base. 

[0003] In this fluid filled system vibration isolator, what was constituted from elastic membrane as valve portion material which carries out 
reciprocation displacement of the batch member, and a grid-like member of the vertical pair which restricts a motion of this elastic 
membrane is well-known. Under vibration of the large amplitude with a low frequency like vibration resulting from the irregularity of the 
road surface at the time of car transit, the vibration isolator with such elastic membrane demonstrates a periodic-damping function 
because a fluid flows for two rooms through an orifice. On the other hand, under vibration of tiny vibration width of face with a high 
frequency like vibration resulting from an engine rotational frequency, the above-mentioned orifice does not function but demonstrates a 
periodic-damping function according to reciprocation deformation of elastic membrane. 

[0004] About this kind of vibration isolator, what constituted the grid from an orifice member of the vertical pair which forms orifice 
passage in the periphery section in preparation for a center section, and elastic membrane held between both orifice members as a batch 
member into which an up-and-down liquid room is divided is indicated by JP,6-221368,A. In this vibration isolator, fitting of the orifice 
member which consists of the same ingredient was carried out, in order to set up orifice passage and the movable clearance between 
elastic membrane and to raise fitting precision, the fitting side had to be cut or dimensional accuracy of the movable clearance between 
elastic membrane had to be sacrificed. That is, when having set up the clearance dimension at the time of combining, therefore combining 
the large components of especially manufacture tolerance by each dimension setup in the orifice member of the upper and lower sides 
which fit in in this case, it was not easy to secure the dimensional accuracy of a movable clearance. 

[0005] This invention is made in view of the above point, and aims at improving the dimensional accuracy of the movable clearance for the 

elastic membrane in a batch member. 

[0006] 

[Means for Solving the Problem] The 2nd attachment member in which the fluid filled system vibration isolator of this invention has the 1st 
attachment member and a tubed drum section. The vibrationproofing base which consists of rubber material which is interposed between 
these attachment members and combines both the attachment member, The diaphram which was made to counter said vibrationproofing 
base and was attached in said 2nd attachment member, The fluid enclosure room prepared between the aforementioned vibrationproofing 
base and diaphram in the inside of said 2nd attachment member. The batch member which forms the orifice passage which it is attached 
[ passage ] in the inner circumference of said 2nd attachment member, and said fluid enclosure room is divided [ passage ] into the 1st 
room by the side of a vibrationproofing base, and the 2nd room by the side of diaphram, and makes the periphery section open the 1 st 
room and the 2nd room for free passage, The elastic membrane into which a preparation and said batch member divide the 1st 
aforementioned room and the 2nd room, It comes to have the part I material allotted to the vibrationproofing base side about this elastic 
membrane, and the part II material which presses the periphery section of said part I material in the fluid enclosure room side periphery 
section of said vibrationproofing base by it being allotted to a diaphram side about said elastic membrane, and caulking immobilization of the 
periphery section being carried out at said 2nd attachment member. While preparing the crevice for holding said elastic membrane in the 
aforementioned part I material or the part II material, the flat-surface section which contacts an opening end face is prepared so that 
opening of this crevice may be plugged up on another side, and the clearance which restricts the variation rate of said elastic membrane 
between said part I material and part II material is formed. 

[0007] The dimension is prescribed by the depth of the crevice which established the movable clearance for elastic membrane in the part I 
material or the part II material in the batch member which forms orifice passage in the periphery section as it is the vibration isolator of 
this invention, namely, the dimension which regulates the variation rate of elastic membrane — the part I material or the part II material — 
it can set up only by the side. Therefore, the dimensional accuracy of a movable clearance can be improved compared with the case where 
a dimension setup is carried out with both combination. Close dimensional accuracy is called for also about the movable clearance between 
elastic membrane by the advancement of the military requirement of the latest car, and if it is this invention, it can respond cheaply in 
simple combination to such a demand. 

[0008] In the vibration isolator of this invention, the part I material and the part II material can be formed with a heterogeneous ingredient 
and by establishing the above-mentioned crevice in the small member of manufacture tolerance in that case, while is accurate and they 
can set up a movable clearance only by the member. 

[0009] For example, said crevice is established in said part I material, this part I material may be formed with resin, said flat-surface 
section may be prepared in said part II material, and this part II material may be formed with a metal. In this case, about the part II material 
which carries out caulking immobilization, the reinforcement which is equal to a caulking is securable by forming with metals, such as a 
press steel plate and an aluminum cast. On the other hand, the dimensional accuracy of a movable clearance can be secured about the 
part I material which performs a dimension setup of a movable clearance, without carrying out cutting by forming by resin with sufficient 
dimensional accuracy. Moreover, lightweight-ization can also be attained by forming by resin. 

[0010] As for the part I material and the part II material, in the vibration isolator of this invention, constituting so that it may not contact 
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fundamentally is desirable by parts other than the contact section of the above-mentioned flat-surface section and a crevice opening end 
face. However, in order to position both in a hand of cut, the part may touch. 

[001 1] For example, when the part I materia^quips the periphery section with the wall which inter cept s the flow to the hoop direction of 

said orifice passage, the tip of this wall m^^kextended and you may insert in the hole which pre^^this extension in the periphery 

section of said part II material. In this cas^^P part I material and the part II material can be posil^Vin a hand of cut by applying an 

extension to the opening edge of the above-mentioned hole. Moreover, since the wall is extended to the part II material side in this case 

leak of a fluid [ **** / from between the tip of a wall and the part II material / un-] can also be prevented by this extension. 

[0012] Moreover, a hook may be prepared in the extension of said wall, this hook may be hooked on the opening edge of said hole, and, 

thereby, omission prevention with the part I material and the part II material at the time of manufacture and rotation prevention are 

attained. 

[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a drawing. 
[0014] Drawing 1 is drawing of longitudinal section of the fluid filled system vibration isolator concerning 1 operation gestalt of this 
invention. This vibration isolator comes to join together the 1st fixing metal 10 attached in an oscillating generating object side, such as an 
engine, and the 2nd fixing metal 12 which has the tubed drum section by which attachment immobilization is carried out at the support side 
of a car-body frame etc. through the vibrationproofing base 14 which consists of rubber material. 

[0015] The 2nd fixing metal 12 consists of tubed metallic ornaments 16 and bottom metallic ornaments 18 concluded by the lower limit 16a 
with the caulking means, and the bolt 19 for attachment protrudes on the bottom metallic ornaments 18. 

[0016] The 1st fixing metal 10 is the plate-like part material which set necessary spacing to the axial center section upper part of the 2nd 
fixing metal 12, and was allotted to it, and the bolt 20 for attachment protrudes on the center section towards the upper part. 
[0017] The 1st fixing metal 10 fixed [ the appearance ] the abbreviation truncated cone form with the vulcanization shaping means on 
nothing and its top face, and the upper limit section of the 2nd fixing metal 12 has fixed the vibrationproofing base 14 with the vulcanization 
shaping means in the lower limit periphery section. In the case of drawing, diameter expansion formation of the upper limit section 16b of 
the tubed metallic ornaments 1 6 is carried out at the shape of a taper, and vulcanization adhesion of the lower periphery of the 
vibrationproofing base 14 is carried out at this upper limit section 16b. Thin film rubber section 14a installed in the shape of a thin film from 
the vibrationproofing base 14 is prepared in the internal surface of the 2nd fixing metat 12. 

[0018] The lower part side of the 2nd fixing metal 12 is equipped with the diaphram 22 which consists of rubber membrane so that it may 
counter with the vibrationproofing base 14. Diaphram 22 equips the periphery section with the ring-like reinforcement metallic ornaments 
24, and it is attached in the 2nd fixing metal 12 by these reinforcement metallic ornaments 24 making it go away with the tubed metallic 
ornaments 16 and the bottom metallic ornaments 18, and caulking immobilization being carried out at the section. 

[0019] Inside the 2nd fixing metal 12, the fluid enclosure room 26 sealed between diaphram 22 and the vibrationproofing base 14 is formed 
and the liquid as a fluid is enclosed with this fluid enclosure room 26. the disc-like batch member 30 which has the orifice passage 28 at a' 
periphery in the inner circumference of the 2nd fixing metal 12 in the fluid enclosure room 26 — liquid — it is attached densely The fluid 
enclosure room 26 is divided into 1st room 26a by the side of a vibrationproofing base, and 2nd room 26b by the side of diaphram by this 
batch member 30, and both ** 26a and 26b are made open for free passage by the orifice passage 28. 

[0020] The batch member 30 consists of the disc-like rubber membrane 32 as valve portion material which divides 1st room 26a and 2nd 
room 26b, a top member 34 allotted to the vibrationproofing base 14 side about rubber membrane 32, and a bottom member 36 allotted to 
the diaphram 22 side about rubber membrane 32. 

[0021] With this operation gestalt, the top member 34 is the mold Plastic solid of resin (for example, PPA (poly phthalamide)) and as shown 
in drawing 2 , it consists of central shelf 34a which is faced and allotted to the top face of rubber membrane 32. and restricts the variation 
rate to the upper part, and periphery section 34b equipped with the slot 38 for forming the orifice passage 28. Periphery section 34b makes 
approximate circle tubed, and is equipped with the slot 38 which extends over 2 rounds of upper and lower sides in a hoop direction in the 
peripheral face. And let space surrounded by this slot 38 and thin film rubber section 14a of the vibrationproofing base 14 be the orifice 
passage 28. The opening 40 which makes the orifice passage 28 and 1st room 26a open for free passage because some upper walls cut and 
lack is formed in periphery section 34b. 

[0022] It is built over central shelf 34a of the top member 34 so that the interior of cylinder-like periphery section 34b may be divided up 
and down in a shaft-orientations center section, therefore it is making disc-like. Central shelf 34a is formed in the shape of a grid and is 
equipped with two or more through tubes 42 formed of this grid. The crevice 44 for holding rubber membrane 32 is established in the field 
of the side which counters the inferior surface of tongue 32 of central shelf 34a, i.e., rubber membrane. The even opening end face 46 
which makes the shape of a ring is secured in the perimeter of a crevice 44. 

[0023] Disc-like central shelf 36a which the bottom member 36 is the press-forming object of a metal plate with this operation gestalt is 
faced and allotted to the inferior surface of tongue of rubber membrane 32, and restricts the variation rate to the lower part It consists of 
periphery section 36b by which is made to go away with the tubed metallic ornaments 16 and the bottom metallic ornaments 18 and 
caulking immobilization is carried out in the section, and while forming the orifice passage 28 with periphery section 34b of the top member 
34 between central shelf 36a and periphery section 36b, step 36c is formed. The bottom member 36 is pressed by carrying out caulking 
immobilization of the periphery section 36b to level difference section 14b in which the upper limit side of periphery section 34b of the top 
member 34 was established by the bottom periphery section of the vibrationproofing base 14. 

[0024] Central shelf 36a of the bottom member 36 is projected and prepared in the upper part from inside step 36c. and it is allotted inside 
[ lower ] periphery section 34b so that phase opposite may be carried out with central shelf 34a of the top member 34. Central shelf 36a of 
the bottom member 36 is the flat-surface section which contacts the opening end face 46 so that opening of the crevice 44 of the top 
member 34 may be plugged up, and it does not have a crevice for holding rubber membrane 32 like the top member 34. Therefore, by 
pressing central shelf 36a of the bottom member 36 to the opening end face 46 of the crevice 44 of the top member 34 by the above- 
mentioned caulking immobilization, as shown in drawing 2 (c), between the top member 34 and the bottom member 36 the clearance 48 
which restricts the variation rate of rubber membrane 32 is formed, and the dimension X of this clearance 48 is prescribed by only the 
depth of a crevice 44. 

[0025] In addition, central shelf 36a of a bottom member is formed in the shape of [ the / as central shelf 34a of the top member 34 / 
same ] a grid, and is equipped with two or more through tubes 50 formed of this grid. Moreover, the opening 52 which makes the orifice 
passage 28 and 2nd room 26b open for free passage is formed in inside step of bottom member 36 36c. 

[0026] Rubber membrane 32 is allotted to the above-mentioned clearance 48, and the variation rate of the vertical direction is restricted 
between up-and-down central shelf 34a and 36a. the dimension X of a clearance 48 is greatly set up a little rather than the thickness of 
rubber membrane 32 — having — **** -- thereby — vertical movement of rubber membrane 32 — the variation rate is made possible 
[0027] The protruding line 54 which encloses the periphery of each through tubes 42 and 50 over the perimeter in contact with the field 
where the up-and-down central shelves 34a and 36a counter is projected and formed in the front face of rubber membrane 32 at one and 
the leakage of the fluid between the through tube 42 which adjoins under vibration of the large amplitude thereby especially with a low 
frequency, and 50 is prevented. 

[0028] As mentioned above, with the vibration isolator of this becoming operation gestalt, the dimension X of the clearance 48 in which 
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rubber membrane 32 is held is prescribed by only the depth of the crevice 44 established in the top member 34. Therefore, the rigidity 
which forms with a metal about the bottom member 36, and bears caulking reinforcement is securable, and the dimensional accuracy of a 
movable clearance can be secured, withou^orming and carrying out cutting by resin about the top mem ber 34. 
[0029] In order only for the depth of the Ae 44 of the top member 34 to prescribe the movab^B^rance dimension of rubber 
membrane 32, the top member 34 and the^^om member 36 dash as the periphery section of thl^^^ing end face 46 of a crevice 44, 
and central shelf 36a, contact only in the section, and they consist of above-mentioned vibration isolators by other parts so that both may 
not contact In this case, positioning with the top member 34 and the bottom member 36 is made by the inner skin of the tubed metallic 
ornaments 16 in the direction of a path, and the vibrationproofing base 14 level-difference section 14b Makes it solve in the height 
direction, and it is made between the sections. 

[0030] And about a hand of cut, as shown in drawing 3 , it can position by extending the lower limit of the wall 56 in periphery section 34b 
of the top member 34. A wall 56 is intercepting the flow to a hoop direction in the lower limit section of the orifice passage 28, and is a wall 
for leading a liquid to the opening 52 of the bottom member 36. While positioning the top member 34 and the bottom member 36 in a hand 
of cut by extending the lower limit of this wall 56 caudad rather than the inferior surface of tongue of periphery section 34b, inserting this 
extension 58 in the opening 52 of the bottom member 36, and dashing against one opening edge, the opening area of opening 52 is 
securable. 

[0031 ] Moreover, in the top member 34 and the bottom member 36, since [ of the opening end face 46 of a crevice 44, and the periphery 
section of central shelf 36a ] it dashed and was made to contact only in the section, as shown in drawing 2 (b), the clearance is secured 
between the lower limit of periphery section 34b of the top member 34, and inside step of bottom member 36 36c. Although leaking without 
intercepting completely the liquid which flows the orifice passage 28 by this clearance with a wall 56 is assumed, such leak can be 
prevented by having extended the lower limit of a wall 56 as mentioned above. 

[0032] moreover, it is shown in drawing 3 (c) — as — the extension 58 of a wall 56 — hook 60 — preparing — this hook 60 — the opening 
edge of the opening 52 of the bottom member 36 — you may hook — thereby — rotation prevention — ** — omission of the top member 
34 at the time of manufacture and the bottom member 36 can be prevented. 

[0033] Drawing 4 is the sectional view of the vibration isolator concerning other operation gestalten. Although resin is adopted like 
[member / 34 / top ] the above-mentioned operation gestalt with this operation gestalt, it replaced with the press steel plate about the 
bottom member 36, and the aluminum cast is adopted. 

[0034] Moreover, with this operation gestalt, slot 38b for forming the orifice passage 28 not only in the top member 34 but in the periphery 
section of the bottom member 36 is prepared. As shown in drawing 4 and 5, the top member 34 becomes a detail from periphery section 
34b equipped with the above-mentioned central shelf 34a and slot 38a for forming upper passage 28a among the orifice passage 28 of 2 
rounds of upper and lower sides. On the other hand, the bottom member 36 consists of periphery section 36b equipped with slot 38b for 
forming the above-mentioned central shelf 36a and lower passage 28b. The wall of the periphery section 36b top which makes the typeface 
of cross-section abbreviation KO forms upper passage 28a with periphery section 34b of the top member 34, a lower wall is installed by 
the method of outside, you make it go away 2nd fixing-metal 12, and caulking immobilization is carried out in the section 

u?* 5 L AIS °* W ' th th ' S operation g esta,t ' a crevice 44 is established in central shelf 36a of the top member 34, by dashing so that flat central 
shelf 36a of the bottom member 36 may close opening of this crevice 44, the clearance 48 which restricts the variation rate of rubber 
membrane 32 is formed between the top member 34 and the bottom member 36, and the dimension X of this clearance 48 is specified by 
only the depth of a crevice 44. 

[0036] Moreover, as shown in drawing 5 in this case as positioning in the hand of cut of the top member 34 and the bottom member 36 the 
lower limit of the wall 62 prepared in the top member 34 is extended. It is the wall established in order to lead a liquid to lower passaged 
from upper passage 28a, and this wall 62 extended the lower limit of this wall 62, it is inserting in the opening 66 for positioning which 
formed the extension 64 in periphery section 36b of the bottom member 36, and has positioned the top member 34 and the bottom member 
36 in a hand of cut. Moreover, this has prevented leak of the liquid in the clearance between a wall 62 and periphery section 36b of the 
bottom member 36. 

[0037] the effectiveness of the operation gestalt shown in above-mentioned drawing 1 with this operation gestalt — in addition since both 
the top member 34 and the bottom member 36 were used as mold mold goods, the effectiveness that a design degree of freedom is hi„h is 
acquired. 6 
[0038] 

[Effect of the Invention] the dimension which regulates the variation rate of elastic membrane as it is the fluid filled system vibration 
isolator of this invention — the part I material or the part II material — since it can set up only by the side, the dimensional accuracy of 
the movable clearance between elastic membrane can be improved. 
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' TECHNICAL FIELD 



[Field of the Invention] This invention relates to the fluid filled system vibration isolator used for mainly supporting oscillating objects, such 
as an automobile engine, in vibrationproofing. 
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* EFFECT OF THE INVENTION 



[Effect of the Invention] the dimension which regulates the variation rate of elastic membrane as it is the fluid filled system vibration 
isolator of this invention — the part I material or the part II material — since it can set up only by the side, the dimensional accuracy of 
the movable clearance between elastic membrane can be improved. 
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TECHNICAL PROBLEM 



[Description of the Prior Art] The 1st fixing metal with which a fluid filled system vibration isolator is generally attached in an oscillating 
generating object side, such as an engine, The 2nd tubed fixing metal by which attachment immobilization is carried out at the support side 
of a car-body frame etc. Join together through the vibrationproofing base which consists of rubber material, and counter with a 
vibrationproofing base and diaphram is allotted to the lower part side of the 2nd fixing metat of the above. Make a room into a fluid 
enclosure room among between a vibrationproofing base and diaphram, and this fluid enclosure room is divided into two by the side of a 
vibrationproofing base and diaphram by the batch member. It is constituted so that it may make it come to be open for free passage of 
both ** with an orifice and a periodic-damping function may be achieved according to the liquid convection effect between both the liquid 
rooms by the orifice, or the vibration-deadening effectiveness of a vibrationproofing base. 

[0003] In this fluid filled system vibration isolator, what was constituted from elastic membrane as valve portion material which carries out 
reciprocation displacement of the batch member, and a grid-like member of the vertical pair which restricts a motion of this elastic 
membrane is well-known. Under vibration of the large amplitude with a low frequency like vibration resulting from the irregularity of the 
road surface at the time of car transit, the vibration isolator with such elastic membrane demonstrates a periodic-damping function 
because a fluid flows for two rooms through an orifice. On the other hand, under vibration of tiny vibration width of face with a high 
frequency like vibration resulting from an engine rotational frequency, the above-mentioned orifice does not function but demonstrates a 
periodic-damping function according to reciprocation deformation of elastic membrane. 

[0004] About this kind of vibration isolator, what constituted the grid from an orifice member of the vertical pair which forms orifice 
passage in the periphery section in preparation for a center section, and elastic membrane held between both orifice members as a batch 
member into which an up-and-down liquid room is divided is indicated by JP.6-221 368,A. In this vibration isolator, fitting of the orifice 
member which consists of the same ingredient was carried out, in order to set up orifice passage and the movable clearance between 
elastic membrane and to raise fitting precision, the fitting side had to be cut or dimensional accuracy of the movable clearance between 
elastic membrane had to be sacrificed. That is, when having set up the clearance dimension at the time of combining, therefore combining 
the large components of especially manufacture tolerance by each dimension setup in the orifice member of the upper and lower sides 
which fit in in this case, it was not easy to secure the dimensional accuracy of a movable clearance. 

[0005] This invention is made in view of the above point, and aims at improving the dimensional accuracy of the movable clearance for the 
elastic membrane in a batch member. 
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MEANS 

[Means for Solving the Problem] The 2nd attachment member in which the fluid filled system vibration isolator of this invention has the 1st 
attachment member and a tubed drum section, The vibrationproofing base which consists of rubber material which is interposed between 
these attachment members and combines both the attachment member, The diaphram which was made to counter said vibrationproofing 
base and was attached in said 2nd attachment member, The fluid enclosure room prepared between the aforementioned vibrationproofing 
base and diaphram in the inside of said 2nd attachment member, The batch member which forms the orifice passage which it is attached 
[ passage ] in the inner circumference of said 2nd attachment member, and said fluid enclosure room is divided [ passage ] into the 1st 
room by the side of a vibrationproofing base, and the 2nd room by the side of diaphram, and makes the periphery section open the 1st 
room and the 2nd room for free passage. The elastic membrane into which a preparation and said batch member divide the 1st 
aforementioned room and the 2nd room. It comes to have the part I material allotted to the vibrationproofing base side about this elastic 
membrane, and the part II material which presses the periphery section of said part I material in the fluid enclosure room side periphery 
section of said vibrationproofing base by it being allotted to a diaphram side about said elastic membrane, and caulking immobilization of the 
periphery section being carried out at said 2nd attachment member. While preparing the crevice for holding said elastic membrane in the 
aforementioned part I material or the part II material, the flat-surface section which contacts an opening end face is prepared so that 
opening of this crevice may be plugged up on another side, and the clearance which restricts the variation rate of said elastic membrane 
between said part I material and part II material is formed. 

[0007] The dimension is prescribed by the depth of the crevice which established the movable clearance for elastic membrane in the part I 
material or the part II material in the batch member which forms orifice passage in the periphery section as it is the vibration isolator of 
this invention, namely, the dimension which regulates the variation rate of elastic membrane — the part I material or the part II material — 
it can set up only by the side. Therefore, the dimensional accuracy of a movable clearance can be improved compared with the case where 
a dimension setup is carried out with both combination. Close dimensional accuracy is called for also about the movable clearance between 
elastic membrane by the advancement of the military requirement of the latest car, and if it is this invention, it can respond cheaply in 
simple combination to such a demand. 

[0008] In the vibration isolator of this invention, the part I material and the part II material can be formed with a heterogeneous ingredient, 
and by establishing the above-mentioned crevice in the small member of manufacture tolerance in that case, while is accurate and they 
can set up a movable clearance only by the member. 

[0009] For example, said crevice is established in said part I material, this part I material may be formed with resin, said flat-surface 
section may be prepared in said part II material, and this part II material may be formed with a metal. In this case, about the part II material 
which carries out caulking immobilization, the reinforcement which is equal to a caulking is securable by forming with metals, such as a 
press steel plate and an aluminum cast. On the other hand, the dimensional accuracy of a movable clearance can be secured about the 
part I material which performs a dimension setup of a movable clearance, without carrying out cutting by forming by resin with sufficient 
dimensional accuracy. Moreover, lightweight-ization can also be attained by forming by resin. 

[0010] As for the part I material and the part II material, in the vibration isolator of this invention, constituting so that it may not contact 
fundamentally is desirable by parts other than the contact section of the above-mentioned flat-surface section and a crevice opening end 
face. However, in order to position both in a hand of cut, the part may touch. 

[0011] For example, when the part I material equips the periphery section with the wall which intercepts the flow to the hoop direction of 

said orifice passage, the tip of this wall may be extended and you may insert in the hole which prepared this extension in the periphery 

section of said part II material. In this case, the part I material and the part II material can be positioned in a hand of cut by applying an 

extension to the opening edge of the above-mentioned hole. Moreover, since the wall is extended to the part II material side in this case. 

leak of a fluid [ **** / from between the tip of a wall and the part II material / un-] can also be prevented by this extension. 

[0012] Moreover, a hook may be prepared in the extension of said wall, this hook may be hooked on the opening edge of said hole, and, 

thereby, omission prevention with the part I material and the part II material at the time of manufacture and rotation prevention are 

attained. 

[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a drawing. 
[0014] Drawing 1 is drawing of longitudinal section of the fluid filled system vibration isolator concerning 1 operation gestalt of this 
invention. This vibration isolator comes to join together the 1st fixing metal 10 attached in an oscillating generating object side, such as an 
engine, and the 2nd fixing metal 12 which has the tubed drum section by which attachment immobilization is carried out at the support side 
of a car-body frame etc. through the vibrationproofing base 14 which consists of rubber material. 

[0015] The 2nd fixing metal 12 consists of tubed metallic ornaments 16 and bottom metallic ornaments 18 concluded by the lower limit 16a 
with the caulking means, and the bolt 1 9 for attachment protrudes on the bottom metallic ornaments 18. 

[0016] The 1st fixing metal 10 is the plate-like part material which set necessary spacing to the axial center section upper part of the 2nd 
fixing metal 12, and was allotted to it, and the bolt 20 for attachment protrudes on the center section towards the upper part. 
[0017] The 1st fixing metal 10 fixed [ the appearance ] the abbreviation truncated cone form with the vulcanization shaping means on 
nothing and its top face, and the upper limit section of the 2nd fixing metal 12 has fixed the vibrationproofing base 14 with the vulcanization 
shaping means in the lower limit periphery section. In the case of drawing, diameter expansion formation of the upper limit section 16b of 
the tubed metallic ornaments 16 is carried out at the shape of a taper, and vulcanization adhesion of the lower periphery of the 
vibrationproofing base 14 is carried out at this upper limit section 16b. Thin film rubber section 14a installed in the shape of a thin film from 
the vibrationproofing base 14 is prepared in the internal surface of the 2nd fixing metal 12. 

[0018] The lower part side of the 2nd fixing metal 12 is equipped with the diaphram 22 which consists of rubber membrane so that it may 
counter with the vibrationproofing base 14. Diaphram 22 equips the periphery section with the ring-like reinforcement metallic ornaments 
24. and it is attached in the 2nd fixing metal 12 by these reinforcement metallic ornaments 24 making it go away with the tubed metallic 
ornaments 16 and the bottom metallic ornaments 18, and caulking immobilization being carried out at the section. 

[0019] Inside the 2nd fixing metal 12, the fluid enclosure room 26 sealed between diaphram 22 and the vibrationproofing base 14 is formed, 
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and the liquid as a fluid is enclosed with this fluid enclosure room 26. the disc-like batch member 30 which has the orifice passage 28 at a 
periphery in the inner circumference of the 2nd fixing metal 12 in the fluid enclosure room 26 — liquid — it is attached densely. The fluid 
enclosure room 26 is divided into 1st roon^a by the side of a vibrationproofing base, and 2nd room26b by the side of diaphram by this 
batch member 30, and both ** 26a and made open for free passage by the orifice passage^^n 

[0020] The batch member 30 consists of T^^IscHike rubber membrane 32 as valve portion mate^^^ich divides 1st room 26a and 2nd 
room 26b, a top member 34 allotted to the vibrationproofing base 14 side about rubber membrane 32, and a bottom member 36 allotted to 
the diaphram 22 side about rubber membrane 32. 

[0021] With this operation gestalt, the top member 34 is the mold Plastic solid of resin (for example, PPA (poly phthalamide)), and as shown 
in drawing 2 , it consists of central shelf 34a which is faced and allotted to the top face of rubber membrane 32, and restricts the variation 
rate to the upper part, and periphery section 34b equipped with the slot 38 for forming the orifice passage 28. Periphery section 34b makes 
approximate circle tubed, and is equipped with the slot 38 which extends over 2 rounds of upper and lower sides in a hoop direction in the 
peripheral face. And let space surrounded by this slot 38 and thin film rubber section 14a of the vibrationproofing base 14 be the orifice 
passage 28. The opening 40 which makes the orifice passage 28 and 1st room 26a open for free passage because some upper walls cut and 
lack is formed in periphery section 34b. 

[0022] It is built over central shelf 34a of the top member 34 so that the interior of cylinder-like periphery section 34b may be divided up 
and down in a shaft-orientations center section, therefore it is making disc-like. Central shelf 34a is formed in the shape of a grid and is 
equipped with two or more through tubes 42 formed of this grid. The crevice 44 for holding rubber membrane 32 is established in the field 
of the side which counters the inferior surface of tongue 32 of central shelf 34a, i.e., rubber membrane. The even opening end face 46 
which makes the shape of a ring is secured in the perimeter of a crevice 44. 

[0023] Disc-like central shelf 36a which the bottom member 36 is the press-forming object of a metal plate with this operation gestalt is 
faced and allotted to the inferior surface of tongue of rubber membrane 32, and restricts the variation rate to the lower part. It consists of 
periphery section 36b by which is made to go away with the tubed metallic ornaments 16 and the bottom metallic ornaments 18, and 
caulking immobilization is carried out in the section, and while forming the orifice passage 28 with periphery section 34b of the top member 
34 between central shelf 36a and periphery section 36b, step 36c is formed. The bottom member 36 is pressed by carrying out caulking 
immobilization of the periphery section 36b to level difference section 14b in which the upper limit side of periphery section 34b of the top 
member 34 was established by the bottom periphery section of the vibrationproofing base 14. 

[0024] Central shelf 36a of the bottom member 36 is projected and prepared in the upper part from inside step 36c. and it is allotted inside 
L lower ] periphery section 34b so that phase opposite may be carried out with central shelf 34a of the top member 34. Central shelf 36a of 
the bottom member 36 is the flat-surface section which contacts the opening end face 46 so that opening of the crevice 44 of the top 
member 34 may be plugged up, and it does not have a crevice for holding rubber membrane 32 like the top member 34 Therefore by 
pressing central shelf 36a of the bottom member 36 to the opening end face 46 of the crevice 44 of the top member 34 by the above- 
mentioned caulking immobilization, as shown in drawing 2 (c), between the top member 34 and the bottom member 36, the clearance 48 
which restricts the variation rate of rubber membrane 32 is formed, and the dimension X of this clearance 48 is prescribed by only the 
depth of a crevice 44. 

[0025] In addition, central shelf 36a of a bottom member is formed in the shape of [ the / as central shelf 34a of the top member 34 / 
same ] a grid, and is equipped with two or more through tubes 50 formed of this grid. Moreover, the opening 52 which makes the orifice 
passage 28 and 2nd room 26b open for free passage is formed in inside step of bottom member 36 36c. 

[0026] Rubber membrane 32 is allotted to the above-mentioned clearance 48, and the variation rate of the vertical direction is restricted 
between up-and-down central shelf 34a and 36a. the dimension X of a clearance 48 is greatly set up a little rather than the thickness of 
rnno^i ™ embrane 32 " having — **** ~ thereb V - verticaf movement of rubber membrane 32 - the variation rate is made possible 
L0027J The protruding line 54 which encloses the periphery of each through tubes 42 and 50 over the perimeter in contact with the field 
where the up-and-down central shelves 34a and 36a counter is projected and formed in the front face of rubber membrane 32 at one and 
the leakage of the fluid between the through tube 42 which adjoins under vibration of the large amplitude thereby especially with a low 
frequency, and 50 is prevented. 

[0028] As mentioned above, with the vibration isolator of this becoming operation gestalt, the dimension X of the clearance 48 in which 
rubber membrane 32 is held is prescribed by only the depth of the crevice 44 established in the top member 34 Therefore the rigidity 
which forms with a metal about the bottom member 36, and bears caulking reinforcement is securable, and the dimensional accuracy of a 
movable clearance can be secured, without forming and carrying out cutting by resin about the top member 34. 
[0029] In order only for the depth of the crevice 44 of the top member 34 to prescribe the movable clearance dimension of rubber 
membrane 32, the top member 34 and the bottom member 36 dash as the periphery section of the opening end face 46 of a crevice 44 
and central shelf 36a, contact only in the section, and they consist of above-mentioned vibration isolators by other parts so that both may 
not contact. In this case, positioning with the top member 34 and the bottom member 36 is made by the inner skin of the tubed metallic 
ornaments 16 in the direction of a path, and the vibrationproofing base 14 level-difference section 14b Makes it solve in the height 
direction, and it is made between the sections. 

[0030] And about a hand of cut, as shown in drawing 3 , it can position by extending the lower limit of the wall 56 in periphery section 34b 
of the top member 34. A wall 56 is intercepting the flow to a hoop direction in the lower limit section of the orifice passage 28 and is a wall 
for leading a liquid to the opening 52 of the bottom member 36. While positioning the top member 34 and the bottom member 36 in a hand 
of cut by extending the lower limit of this wall 56 caudad rather than the inferior surface of tongue of periphery section 34b, inserting this 
extension 58 in the opening 52 of the bottom member 36, and dashing against one opening edge, the opening area of opening 52 is 
securable. 

[0031] Moreover, in the top member 34 and the bottom member 36, since [ of the opening end face 46 of a crevice 44, and the periphery 
section of central shelf 36a ] it dashed and was made to contact only in the section, as shown in drawing 2 (b), the clearance is secured 
between the lower limit of periphery section 34b of the top member 34, and inside step of bottom member 36 36c. Although leaking without 
intercepting completely the liquid which flows the orifice passage 28 by this clearance with a wall 56 is assumed, such leak can be 
prevented by having extended the lower limit of a wall 56 as mentioned above. 

[0032] moreover, it is shown in drawing 3 (c) — as — the extension 58 of a wall 56 — hook 60 — preparing — this hook 60 — the opening 
edge of the opening 52 of the bottom member 36 — you may hook — thereby — rotation prevention — ** — omission of the top member 
34 at the time of manufacture and the bottom member 36 can be prevented. 

[0033] Drawing 4 is the sectional view of the vibration isolator concerning other operation gestalten. Although resin is adopted like 
[member / 34 / top ] the above-mentioned operation gestalt with this operation gestalt, it replaced with the press steel plate about the 
bottom member 36, and the aluminum cast is adopted. 

[0034] Moreover, with this operation gestalt, slot 38b for forming the orifice passage 28 not only in the top member 34 but in the periphery 
section of the bottom member 36 is prepared. As shown in drawing 4 and 5, the top member 34 becomes a detail from periphery section 
34b equipped with the above-mentioned central shelf 34a and slot 38a for forming upper passage 28a among the orifice passage 28 of 2 
rounds of upper and lower sides. On the other hand, the bottom member 36 consists of periphery section 36b equipped with slot 38b for 
forming the above-mentioned central shelf 36a and lower passage 28b. The wall of the periphery section 36b top which makes the typeface 
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of cross-section abbreviation KO forms upper passage 28a with periphery section 34b of the top member 34, a lower wall is installed by 
the method of outside, you make it go away 2nd fixing-metal 12, and caulking immobilization is carried out in the section. 
[0035] Also with this operation gestalt, a c^ice 44 is established in central shelf 36a of the top member 34, by dashing so that flat central 
shelf 36a of the bottom member 36 may ^^kpening of this crevice 44, the clearance 48 which H^^ts the variation rate of rubber 
membrane 32 is formed between the top ^^Fer 34 and the bottom member 36, and the dimensicl^^P this clearance 48 is specified by 
only the depth of a crevice 44. 

[0036] Moreover, as shown in drawing 5 in this case as positioning in the hand of cut of the top member 34 and the bottom member 36, the 
lower limit of the wall 62 prepared in the top member 34 is extended. It is the wall established in order to lead a liquid to lower passage 28b 
from upper passage 28a, and this wall 62 extended the lower limit of this wall 62, it is inserting in the opening 66 for positioning which 
formed the extension 64 in periphery section 36b of the bottom member 36, and has positioned the top member 34 and the bottom member 
36 in a hand of cut. Moreover, this has prevented leak of the liquid in the clearance between a wall 62 and periphery section 36b of the 
bottom member 36. 

[0037] the effectiveness of the operation gestalt shown in above-mentioned drawing 1 with this operation gestalt — in addition, since both 
the top member 34 and the bottom member 36 were used as mold mold goods, the effectiveness that a design degree of freedom is high is 
acquired. 
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• DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the vibration isolator concerning 1 operation gestalt of this invention. 

[Drawing 2] The sectional view in the combination condition and (c of the sectional view which (a) decomposes the batch member in this 

operation gestalt, and is shown, and (b)) are the A section enlarged drawings of (b). 

[Drawing 3] The side elevation of a batch member and (c of the side elevation of a top member [ in / in (a) / this operation gestalt ] and 
(b)) are the B section enlarged drawings of (b). 

[Drawing 4] It is the sectional view of the vibration isolator concerning other operation gestalten. 

[Drawing 5] the side elevation decomposing and showing the batch member which (a) requires for other operation gestalten, and (b) — it is 

a side elevation in the attachment condition. 

[Description of Notations] 

10 .... The 1st fixing metal 

12 .... The 2nd fixing metal 

14 .... Vibrationproofing base 

22 .... Diaphram 

26 .... Fluid enclosure room 

28 .... Orifice 

30 .... Batch member 

32 .... Rubber membrane 

34 .... Top member 

36 .... Bottom member 

36a .... Central shelf 

44 .... Crevice 

48 .... Opening end face 

48 .... Wall 

58 64 .... Extension 

52 66 .... Opening 

60 .... Hook 
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»; - * * c cd 3£g 35 (e J: 5 jj : f § c £ fe * % 0 
[0 0 12] Sfc MBBfflSOMMgPtc^^^^HStt 
T. 1177 *y ^ *fJMB7XOBBn»HHt:5l o»tft «fc < , 
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[0 0 13] 

[0 0 l 4] l «#fgjp§o l SlflS^^«SS6fti*A 
v«(0Stt»^ft«k:ffit)«»6ti*S l i 0 

ft 1 4^lt^LT4§o 

[0 0 15] 1 2tt. Wtt£ft 16t f 

CDT^I 6a^^LWg!aD8f^n/cMIl 8 

[0 0 16] gg 1 gxft^S 1 0W\ l2Sf*4* i 20 

[0 0 17] KffiaSftl 4fcfc. ^HE*%«KP3*JB*a 
U ^cO±a^c^ l fxM^e i o muficititB^mcJ: K> 

i soman e b^f-/^cffiiM^nt^^ 
i^±5sgp i 6 b icmmmfc 1 4 (DTsmmmummmz 

[0 0 18] mzfMt&M: 1 2 0T«ffllK:«, 

1 4 2:W[Rl*rSct 5tcd , AJKcfct)^:§^-V^^A2 2 

tf»«shT^« 0 m77/,2 2^ nmmcv^ 

^tt^i^tl 2 4 ^rffi^, COffifefejft 2 4 ^ftitt^ 
*i 6i:SMi 8 ^o^L46gptc^La6@^^n^c: 
k"??»2SM«i 2«cffi:t)f*»6nTi^o 

[0019] m2mt&m 1 2ortwcti. ^v-v^^ 
a 2 2 £r*iig<* i 4 ttoM*ca?Easnfc8[t(*sAS2 

SMfti 2^ort^|tc(i. ^JB*c*y7-rx8KBS2 8* 
W-rSP3fitt^Of±«jeP«-3 0 tlT^So 
Sftft^AM 2 6»±, C <Df± 3 0 cfc *3 KrSS^M 

H26aW^-V77 /^ttJOm 2 M 2 6 b £ tft 
WBtlTfet). S5S2 6 a. 2 6 b/)^'J7>rX8tB2 

[0 0 2 0] ttWfflW3 Oti. ^ I 12 6 a <h^2^2 
6 b t%1±W%m\mt LTOFJWOd'Al 3 2 i:, 

rj'AM 3 2 izm Lrmmmfc \ 4 BM^se^ti/c±(iiijgp« 

3 4^ ^A«3 2tCiLT^Vt77A2 2MtcSE^ 
[0 0 2 1 ] ±«»»3 4 tt, 4:HAU6ffi7attlB Cffd 
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(4) 



5 

» LTEsnr to±*^o«ffl*iBiiB-r * 3 

ffi[ASJa«Sf5 3 4 b ^*^S5 0 J^ggf$3 4 bli. BgR 

tatf5l3 8*i^5 0 f LT, C<D*S3 8 £R£jSfi 
* 1 4<0»KrfAg|5 1 4 a i:T'i$n/-c5BA^U7-< 
XStS&2 8 t^tltt^o jgiligP3 4 b£W\ ^tc. ± 

tm 1 ^2 6 a ^^II?^TO4 0#Ktt5ttT</> 70 

[0 0 2 2] ±«8BW3 4 0**a«3 4 RfBtt 
(Dmmt®3 4 bOrt»*HS^Fifii**«K:^3U^T±TK:K 

£0 **««3 4 a*i«?ttt»fiRStlT43?), CO« 
: FK:J:oT»«*nfeM«OJtffl?L4 2*il**o 
ffl£P3 A aOT®, fiP"B=fi*JH3 2 tCjtflSjT^fflJOffilc 
n~Afll3 2*iRS"rSfe«><0|HlSB4 4*<»»6+lT 
D3»4 4<DJSH£«\ y >ytt*4-r¥6&lllP 

^®4 6jW«»*nrv^ 0 20 

CO 0 2 3] Tfi(|gB»3 6(4. *^»JBffll7?*i*lltE«) 

*nT*oT#^oaffl*fflH^-sra«*©«tiffe««3 

6at ffStfc&H 1 6 ^/g^M 1 8 fc(D*>L«>8Pfc:T*p 
La&H£<*n5JS»*3 6 bfcfr&fttK ^*fflgP3 6 

a tmmf$3 6 b fcoHtu±fflisB«3 4 commas 4 b 

i:i:fetcaMl7-<X8KB2 8*JBj«-r**aa5 3 6 ctf 
ff^^tiTl^o TMSW3 6te\ ^?fgP3 6b^L 
feHS^tlSCfc^J:?), ±fliaM*3 4 0H»W3 4 b 

<o±*ss£\ bssrSi*i 4 0T«Hii«*c:Rfrte»nfea so 

%M\ 4 biefflJE^S^atc^oTi/^o 
[0 0 2 4] TMmt 3 6 0*5»gf5 36a^ ff»©g|5 

3 6 c^6±^rcg8fflLT8a:tt&nTfe?), ±0B8P»3 

4 0**fflgP3 4 a i:fflWf6j-rScfc-5JCjg|SgP3 4bO 
TSflB^ESnTt^o T11W3 6CQ**Kflg[5 3 6 
a tt s ±(HiJgf5«3 4 ©HSU 4 4 OBBPSB**<*J: -5 
<Z>MPflBBi4 6fc:ast5iFl»i:4-3Tl30, ±8813$ 
»3 4<D«fc3K:drAIH3 2*iRS-r^fcft<0lHj{B*Krfc 

ZrCDfctb, ±l5^LA6@ST*TffliJSPW3 6<D^ 
W3 6 a*±«ffl»3 4 0tH]gP4 4 0f«i4 6 40 
iWEE-rsc h(-cJ;oT, B2 (c) K^vrJ; 5 ±ft| 
S5»3 4 £Tf««3 6 fc<DKUi:«:=fAM3 2 0iEfe^ 

ipjia-r s mug 4 8 asg/a sn, c oissma 4 8 o-j-s x « 

[0 0 2 5] ft*5, T«»»0**««3 6 ate, ±« 
3P»3 4 0**«lHg|5 3 4 a fcCT«Qte?ttfc:^]K;*n^ 

*>5, C i-C J; o TffM^ n/cM(7)iI?L 5 0£" 

ffij 3:/c. TfflJfiM*3 6<D*SiSP3 6 c tC(-4, * 'J 

7-r^8KK2 8 £312112 6 b i:*ffiii2-e-5Mp 5 2 
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[0 0 2 6] iA!3 2^ ±E»H4 8Kl|B*tlT, 
±TO^*fflgf$3 4 a, 3 6 a H T±T^lftOgffi#ffl 
K*lT^5o KHH4 8<D>fj£xy:. rfAJK3 2 <Ojp^ 

[0 0 2 7] a AM 3 2«DaiBtCte, ±T04»*fflgP3 
4 a, 3 6 a<D»ia^3ffifc3jgLT&JGi?L^ 2, 5 
0O^JB*^Jik:teftoT»DHtr£!i*5 4**— ttteSs 

BoS»T»c*i^T»»-r £KI?L 4 2, 5 0 PJT^Sit 

[0 0 2 8] 0a****«ttOK«ttltT»«4, 
rfAM3 2«KR8-r«mH4 8<DTfffiX*<±«Jffl»3 4 
fc»W-fc|HI»4 4©«£©#^«5E**lT^*o 

tci^§P3i]tt?:filSt§ci:^T't, ±«ffl#3 4tco 

[0 0 2 9] ±EK«»BT**is 3A/S3 2^®j|g*Ra 

±ffl!JSPW3 4 £T<HSgW.3 6(4, [HJgM 4 ©MP 
*ffl4 6 £4**fflg|53 6 a©»»Wfc(D28*STffi<D# 

fiELT^* 0 ±ffi0SPtt3 4 £T«ISB*f3 6 £ 

35 l 4 b kfrL«)»fc<DH74SnSo 

[0 0 3 0] fit, lUK^lpKCOl^Ttt. 
ctdtC ±fPjJ0f5«-3 4 0ja^gP3 4 btCfe»S«fi5 6 

il5 6tt *U7-fXSKB2 8cOTaSSPKl*5l/^THI?? 
fRj^tDSSn^iSKr-rs C £T\ TffliJSPt* 3 6 £>SBP 5 2 

^g|5 3 4 bOTflScfct)tT75f^SiEgL, COafiSP5 8 
^TffJJgf5«3 6 0BP5 2KJPAU -75oUBP«k»k: 
^^^T^C^tCctO. ±«&W 3 4 £ T«W» 3 6 £ 
*IeIte»iafc*5l^Tffi«i*«)-r*i:fcfefc:, HP5 2(f) 
BBPffi«*»«-rsc 4:A^#s 0 
[0 0 3 1 ] Sfe. ±WM»3 4fcT»J«#3 6*Mffl 
4 4<DP,8Pflgffi4 6 ^**«BgP3 6 aO/§J^^O^# 
ST8P<D*T*a«S-&fcCfcA^6, 12 (b) (C^fct 
9«e. ±»J8PtJ3 4 0)^^3 4 b©T«fcT»JBM5f3 

6o*ajj5 3 6 c ^f H iiei»i(^nti^ 0 c 
oi^ratc &o*v7*xm&28 *tiift%timrtmm 5 

[0 0 3 2] 1)3 (c) (e^-TcJ:3tc, 115 6 

OMS^ 5 81:77^6 0 *HttT, tO77^60l 
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[0 0 3 3] H4tt, ffiOSIJSJgSlK^SB&ffi^HOBf 
BHHT?**o C<DJ8fl»B!S"Ctt. ±«8M*3 4 fc-o^T 

[0 0 3 4] Sfc, CCDMffiBmvlZ, ±mmt3 4f£ JO 
ttT*& < . TflMgP# 3 6 (Ommmc V y ^ TsWXk 2 

04, sfci^-rjcdfc, ±w«34^, ±fe^^aa5 

8 a^Mt^/-c^iS3 8 a 3 
Hi:^6^ 0 —7a. TffllSP»3 6 fcfc, ±S2**fflgp 
36at T«0»K2 8 b*JBJSK"rs/tAOSl3 8 b 
£{^£jgS*SP3 6 b £fr£&t). 86ffffiP»3 0^Jg%3S: 
■rjB«SB3 6 b<0±fflOO®^±ffliJSPW3 4^J1«SP3 4 
b £ £ &£J:<|!j<9gft8g 2 8a £:JI5fiEU TM<DMW9Wj 20 

[0 0 3 5] C^MTt, ±«8ttf3 4<DWi 
S3 3 6 afcMHU 4#»W-&*u TWSW3 6 0¥iB& 
**fflgB3 6 aT*C<DIHJgP4 4 <OHlPa5*a<* J: 3 fcgg 
*ST4CfcT, 1IW3 4 fcT«»W3 6 fcOBBk: 
^13 2 0Sffi**iJB-r-5B»M4 8*^jjRSn, C (O 
mm 4 8©^ffiX^D!l8B4 4 0»^tD*JC<t?)ja^*n 

[0 0 3 6] £fc. CO»^ ±ffliJSW3 4 ^TffldSPt* 30 
3 6 t<D\m%J5faT(D{iLm®:tbt LT> 0 5 l^t* <fc 9 
tC, ±ffl]ffl#3 4^SttfctSES6 2C0T^M^LTV^ 
£0 C©«ffi6 2«, ±«©»EB2 8 a ^6T«<D«tBS 
2 8 b&c?Sf*£-#< fc&^gSfr^nftiiT&t). C« 
g 6 2 <DT«B*i£S U 52Mgf5 6 4 *rT«8B» 3 6 COM] 
3 6b KBfttf fcffiHRi&flilllJp 6 6 KffiAT S c t 
T\ ±«SWJ3 4 i:TffliJ8P«3 6 £*m&Sfalc$s\,^T 
fiH^i6LTl^o CfttcJ;^ J$Ii 6 2 £ Tfflll 

SM* 3 6 ^^3 6 b tO«Mt?<0«[it(0U— ^*B)5 
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8 

[0 0 3 7] cconmnmvit. ±IBLfcH 1 
fl»B»©&»fc:ira*T\ ±ffliJSB*f 3 4 £TIHJ8l$*t3 6^ 
£ KSfiBBS L ftOTRft S SAW**,* 4: ^ 5 am 

[0 0 3 8] 

[0 2] (a) *iHISl;llfiJB«*i:*5ttSttWa«*»<BL 
T^-TWffiH. (b) tt*(Dffl-&-&*»7?OBfBSH. 

(c) (b) ^A«SE*H7**So 

[0 3] (a) «HSISSJBJBtcfe^*±fflffl»C)«iB 
0, (b) tttt«ffl«-<D«ffiH, (c) (b) OB 35 

[0 4] flfiO*Jfi»JBk:«SKfi«BlOBfffiH"e*So 
[0 5] (a) «flko*JSJBSItc^sttftjSB*r*»lBL 

T^-r«ffiH. (b) *ofifttjttj«-rof!iBHia"e* 
10 si ffif^a 

1 2 K2WLtt&m 

1 4 mmmw 

2 2 ^V-V*7^A 

2 6 ffittlJAlg 

2 8 t'J7^X 

3 0 ft^m* 

3 2 rf AHM 

3 4 ±(iJJg(5M 

3 6 TM^tt 

3 6 a ^JfefflBSP 

4 4 nasp 

4 8 BflpdSSi 

4 8 «B 

5 8, 6 4 &fi^ 

5 2, 6 6 BBP 

6 0 yy? 
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